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A. 5. Kriviskiy
Inst Experimental Med :
Acad Med Sci USSR, Leningrad !

¥odification of the nature of bacteria is a very promising and entirely
feasible task. Solution of problems with which microbiologists are confronted
in connection with this task must lead to developments that will be of great
advantage from the economic viewpoint. Thus » creation of new varieties of
8011 bacterie may be expected to raise the yields of grain crops and technjcal
erops.

Extensive application of Michurin's principles in microbiology proved to
be fruitful. Microbiologists have learned how to change the nature of a micro-
organism in & predetermined direction by changing the conditions under which
it lives. The principles of vegetative hybridization vere found to be appli-
cable to bacteria. By investigating the nature of bacteria and selecting con-
ditions of existence corresponding to the bacteria's requirements, micro-
bilologists now succeed in preserving nevly acquired characteristics
furthermore, are able to prevent the degeneration of new and useful varieties.

Problems in connection with this and related developments were digcussed
at an all-union conference held in Moscow in November 1951. This conference
was organized by ths Department of Biological Sciences, Academy of Sciences
USSR, and the Institute of Mierobiology, Academy of Sciences USSR. In the
keynote address, entitled "Modifiability and Selection of Microorganisms, "
Professor A. A, Imshenetskiy, Institute of Microbiology, Academy of Sciences
USSR, eriti:ized foreign metapuysical theories of dissociation and cyclogeny,

] which explain modifications occurrir- !n bacteria by cyelic changes proceeding
along a closed circle., He also criticized the harmful US theory of mutationism.
He further pointéd out that bacteria can be modified with particular facility
due to the high rate of their propagation and the close contact with their
environment; In some cases, only & few reseedings are necessary to fix a new
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characteristic which ig transmitted by heredity. As far as vegetative hybrid-
ization of microorganiswme is concerned, Imshenetgkiy noted that a number of
nev and valuable investigations have been carried out on this subject in the
USER in recent years. These investigations s 1n his opinion, prove the possi-
bility of transformation of one specles of bacteria into another. Imshenetskiy
further said that to estabifsh the fact that vegetative hybridization took
Place, one must make sure that specific assimilation by the modified species
of plastid substances from the "mentor” species had actually occurred.

An interesting example of the directed modification of biochemical prop-
erties of bacteria was mentioned in a paper presented by G. M, Frenkel!, Institute
of Microbiology, Academy of Sciences Ukrainian SSR. She succeeded in modifying
Clostridium Welzhii (the causative fastor of gas gangrene) in such a maoner that
the resuiting strains lost all pathogeni: properties. These tacilli normally
produze a ¢omplex toxin consisting of several enzymes. The greatest toxicity
among the sutatences prodaced by Clostridium Welchii mest te agsribed to alpha-
woxin, which sontains lecithinase., The harmless strains developed by Frenkel!'
have an immmizirng action and can te uased for Preventing anaerobic wound in-
fections {gas gangrens®,

Considerabls attention was paid at the conference 10 the method of vege-
tative hytrilization. As mentioned above, thiz method, vhich 1s of universal
significance in biology. proved to be applicable to microorganisms as well,
It 18 true that we are as ¥yet uopable Te Join two bactarisl cells into a
single orgucism, However, irn view of the fact that bacteria obtain nourish-
ment by absorbiag food through the wkale surfaze of their bodies, it is easy
to bring abouw' assimilation by ore epecies of plastid substances, metabolism
products, and praducts of se=lli disintegration derived from azother apeacies,
Earlier work by N. A, Krasil'nikov, N, P, Gracheva, et al. demonstrated that,
after plastid subetancez of a diffarent specles have been agsimilated, the
species which assimilated these gubstanzes change their characteristics in
such a manner %hat a resemblance to the so.-alled "mentor" species supplying
the plastid sukstantes ‘s acguired by them, Thus., vegetative hybridization
ia micrcbiology msy eserve as ar effe:tive method of modifyivg inheritabdble
characteristirs of m:iroorgarisms n & controlled MALLeT.

In a paper presented Wy Frofegger V. D, Timawoy, Institute of Epideriology
and Mizrobiclogy imeni N F. Gamaleva, the modificatiou of B. ¢olil upder the
"directing” influen:ze of paratyphoid taa typnold bacilly was discuseed, When
white mice had veen irfested with a strair of paratyphoid pacilli obtained
from B, coli. the same pathologi-al vhanges as those brought about by the
original paratyphold culture were obtained, according to the author., After
typhoid or paratyphoid bac1lli had been cuitivated on the dead bodies or pro-
ducte of deterforation of B. z0li, the bucteria in question acquired the prop-
erties o>f B. colt, In the author's opinion. complete transformation of one
species of bacteria into another oizurs urder the corditions deseribed by him,
The change takes plare gradually, in the beginning, only a few B, coli change
their properties, but after 20.25 reseedings, the ~ulture acquires all the
serclogical and blochemi~al properties which are sharacteristic of the "lirecting"
or "mestor” caiture. Furthermore, after a few more reseedings. the newly ac-
quired characteristiis bezome firmly established and are trazsmitted from
generation to generation.

According to Timakov's dsta, in all experiments of this type and under all
conditions partaining ‘o them, a seccrd species of bacteria 4z formed which
does not resemble either the "mentor” culture or the original culture that has
been modified, This species resembles in almost all its properties Bact.
faecalls alcaligenes, however, According to data sbtained by Timakovis group,
8 simijiar type of bacteria appeare when the culture is subjected to the action
of sulfonamides, antibistics,; or other strongly active substances.
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In discussging directed modification of microorganisms by growing them on
a medium containing dead bodies of bacteria of a "mentor" species and substances
produced by this species, Timakov raised the question 88 to whether filte: . .»
forms of the "mentor" or "directing” species were mot also present. He answered
this question in the negative, stating that directed modification took place
notwithstanding the fact that heating to & sufficiently high temperature to
k1l} all filterable forms was applied,

Professor G. P. Kalina, chair of mizrobiology, Chernovitasy Medical In.-
stitute, discvuseed the pogsibility that B. =0li nay he modified into patho-
genic forms by vegetative hytridization under zatural conditionsie.g, in the
iptestine of a subjest suffering from dysentery.) Kalina further stated that
from the biochemicel viewpcint, two :elluiar components may be considered as
being of possidle ‘mporian:e ia conferring oev properties to bacteria: (1)
the carrier of ins gpacifiz astigenic properties of the ~ell, “he sn.called
glucidclipidopriiein complax; ani 12 the cell nuclecproteid. Kalina's ex-
perimente showed that oaly introductisn of nucleoproteids extra-ted from
paratyphoid bacz1llt int: the sutritzve medium brought about transformation of
B. colf into & etrain vwhich was repidly egglitinsted st a high dilution (1:
1,600) under the action cf specifir antiparatyphoid serum, On the other hand,
the complete antigen had no =ffert whatever, s-:9rding to Kalina's data {this
is contrary to res:ults svtained hy Timekov ac:ording <o whom the carrier of
specific antigenic proparties did :ontridute ¢ the transformatioy of B. coli
in his experiments’ ¥alizs asrumes wtnat the suzlesrrotaids ere identical with
filterable forme of the “mentor® zpec.ea.

Professor M. ¥, Meysel: 1Institute of Mizroniology, Academy of Ssiences
USSR, @iscusged the effart of strongly acting fa:tore on mi<roorganisms. Al-
though he stated that, genarslly speaking, uvseful e-i viatle modifi:ations
cannot be expected o arise ac 8 resulr of The astiom of strorg poisons, anti-
biotics, ixtenzive irradietios, eii,. the method in question is s%il1 appli-
cable for certa’n rract L parposes.  Thue  the actior of potaraium cyanide
may damage the :y's hrome regpiratnry iverem of a @izoorgani=m, forsing it to
overdevelop is [laev tem to zompe-:sate the damage. Upder tre cirsume
stancsa, the syathes ol witamin Yo will he slimlalated Ii the same manner,
the synthesls of &b &uti%i311% can 4 ¢timulated or forms with a modified type
of protein syntheeZz ~an te “rad for use ac protelin foller .

Professsr B, I, Verusalrzmeriy, Tostitite of M:i:rodiology. Acedemy of
Sclences WSSK. presci’ad a paper dewavtad to the prazervation of ugeful prop-
erties of micro-crganiems, oons these prorestiss have pean developed

Professor F, T. Grisbawum, Inevitute of Epldemtology and Mizrobiology,
Gor'kily, made & spe:xial report desling Witk -hanges whi:z pathogeais bacteria
undergo as & recult 3f axpogure O “he natural tordif.idis wnier whish they
exigt, In disoussite verioas asperts of thiz sumject, vhizh is importaat from
the epidemiological Tiswpoist, Gristaum mentidned that fn cases of fafeztion
with typhold, the typboli Sa<1lil are firi% foud i3 tbe Slocd, Sut later enter
the {ntestine. The Sar:ll: e.imizeted from the iptestine durizug the period of
convalescenre. are wmiCifimd t~ ok an extent that *hay ien nardlv be regarded
at tvphold bacilill awy longer. Investiwations arrled out by Grintaum's
collaboratore, 2. . Galunian aad Te, A, Sosiva praved ikav ihe basills in
question hawve hecn actually wolified. The results abteinsd 22 baciili isolated
from pstients couid e confivmed ix erxveriments carried our ou white mire,
When both pormal mice and mise fmmusieed agalnst typhoid tacilli were Znfected
with & virxlent strai- of Twpheid, the Zmmunized mize yielded %Loto typical
and atypicai 'modified} variations of typhotd rac1lis,
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According to further results reported by Grinbaum, typhoid bacilli also
undergo extensive modifications when they are forced to live in water. In be-
coming edapted to this medium, they change their heredity, becoming nonvirulent,
and acquiring different antigenic and biochemical properties. Occasionally,
such forms could be changed into typical typhofd beeilli. It is worth moting
that exactly the same atypical bacilli have been isolated from the water of
vells that vere known to be sources of typhoid infection.

In & report dealing with the probdlem of species formation, Professor S.
N, Muromtsev, acting member, Academy of Agricultural Sciences imeni V. I.
Lenin, cited numerous examples of the formation of microorganiem species y
viz,, transformations in the intestinal typhoid group, formation of the
causative factor of psewdotuderculosis of rodents from B. pestis, transition
of hemolytic streptococei into green (zeleneyushchiye) streptocoeci [§f-v-.
viridans?/, ete. i

In connection with the work outlined at the conference, differentiation
of species of microorganisms is of considerable importance, dork conducted by
mewbers of the Institute of Microbiology, Academy of Sciences USSR, in the
course of which it was established that specific antagonism exists between
different spacies of bacteria or actincmyzetes, but {3 not exhibited between
varieties or strains within the same species. is of interest from this view-

point.
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